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Abstract

Introduction: Proximal femur fracture is one of the more serious health problems that affect
patients of advanced age. Few studies have reported the risk factors associated with increased
mortality after arthroplasty for a femoral neck fracture in the elderly. The purpose of this
study was to identify preoperative prognostic factors associated with survival probability and
increased length of survival after hemiarthroplasty or total hip arthroplasty (THA) in elderly
patients for femoral neck fracture. A secondary objective of this study was to perform a risk-
benefit analysis of arthroplasty type on complication rate and patient survival. Materials and
Methods: A retrospective, observational and descriptive study. Data was gathered from the
medical records of all patients aged 60 years and older who underwent hemiarthroplasty or
THA for a femoral neck fracture at our institution from 2010-2015. Data was supplemented by
telephone interviews when necessary. Results: The average survival time was 33.9 months for
THA and 19.07 months for hemiarthroplasty. Nineteen percent of study patient were deceased at
final follow-up, with no difference in gender. Risk of mortality increased by 25% with increased
age. The risk of mortality was 7 times greater in the group that underwent hemiarthroplasty.
The presence of comorbidities diminish the likelihood of survival in patients subjected to hip
surgery. This decrease was significantly greater after hemiarthroplasty, even when adjusting for
age of the patient. There was no association between prosthesis and functional characteristics
and quality of life post-operatively. Conclusions: The mean survival of patients undergoing
hip surgery was less than 3 years and is influenced by the presence of comorbidities. The risk
of mortality was significantly greater when the type of prosthesis is a hemiarthroplasty, even
when adjusting for patient age. The quality of life after surgery was not related with the type of
surgical procedure.
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Introduction arthroplasty for femoral neck fracture in this high-risk
population. In elderly patients that underwent surgery with
multiple cannulated screws, hemiarthroplasty or total hip
arthroplasty, Patel et al. [2] found 6 comorbidities in all three
groups that independently modified mortality rates: functional
mobility, pulmonary disease, renal insufficiency, malignancy,
thyroid disease and altered mental status. Miller et al. found that
age, body mass index (BMI), previous functional status, and
early surgery were risk factors [4].

Proximal femur fracture is one of the more serious health
problems that affects the elderly [1]. This population often has
comorbidities that not only prolong recovery after surgery, but
also increase the risk of post-operative morbidity and mortality
[2]. The reported 30-day mortality rate after femoral neck
fracture in the elderly is approximately 9.6% and increases to
approximately 30% at one year. However the exact rate varies
and may depend on fracture pattern, prior functional status, and
baseline health prior to injury [3-5]. The Garden and Pauwel’s classifications have remained
the mainstay for characterizing femoral neck fractures and
guiding surgical treatment [7]. Nondisplaced fractures (Garden
I and IT) are generally managed with preservation of the hip,
whereas displaced fractures (Garden III and IV) are typically
treated with arthroplasty [4]. In mobile patients of advanced
age, hemiarthroplasty or total hip arthroplasty (THA) are the
treatments of choice. Hemiarthroplasty (unipolar or bipolar)
is the most common, however THA is preferred in certain
active elderly patients. The optimal option is still controversial,
Although femoral neck fracture in the elderly is known to  although THA results in improved function and pain relief,
be highly morbid, few studies have reported on conditions it also increases surgical time and blood loss, both of which
associated with increased mortality and morbidity after  enhance the risk of mortality [5].

The combination of physiological age and wellbeing plays an
important role in determining the likelihood of mortality after hip
fracture. In this context, the term “fragility” is multifactorial and
refers to the patient’s energy level, physical ability, cognition
and general health. Patients that are fragile are more vulnerable
to adverse events, such as post- operative complications and
prolonged hospital stay, and increased mortality after surgery
for a hip fracture [2,6].
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Our hypothesis is that patients suffering from a fracture of the
femoral neck have an increased risk of death after this event,
and that presenting co-morbidities such as hypertension,
cardiac disease, diabetes, renal insufficiency, mental illness and
smoking are at a higher risk than those who not present.

The overall objective of this study was to identify and evaluate
factors associated with survival and the length of survival from
surgery until death in patients who underwent hemiarthroplasty
or THA from 2010-2015 at our institution for femoral neck
fracture. A secondary objective was to perform a risk-benefit
analysis on the type of arthroplasty (hemi- vs total) in relation
to complications and mortality.

Materials and Methods

A retrospective, observational and descriptive study was
conducted. In this study, “elderly” was defined as patients
60 years of age and older [2]. The information was gathered
from the medical records of all elderly patients aged 60 years
and older who underwent hemiarthroplasty or THA at our
institution between 2010 and 2015 for femoral neck fracture.
These data were supplemented by telephone interviews when
necessary. All patients were treated by the same surgical team
(4 surgeons). Inclusion criteria were: patients of both sexes >
60 years of age with a femoral neck fracture surgically treated
with hemiarthroplasty or total hip arthroplasty between 2010
and 2015.

Exclusion criteria therefore were established as: patients under
60 years of age, patients with pathological fractures of the
femoral neck and patients treated with multiple cannulated
screws. A total of 107 patients (88 females, 19 males) with a
mean age of 77.8 years were included in the study. The co-
morbidities evaluated were hypertension, cardiac disease,
diabetes, renal insufficiency, mental illness and smoking.

Post-operative health status was analyzed using the EuroQol-5D
questionnaire [8], which quantifies mobility, ability to complete
activities of daily living, pain and depression. Age, gender, co-
morbidities, Garden classification, type of prosthesis (hemi- or
total) and ASA class were recorded [9-13].

Results

Forty-four patients underwent hemiarthroplasty and 63
underwent THA. There were no patients with an ASA class of
I, 62 were class II, 42 were class III and 3 were class IV. The
average time to surgery was 1.5 days (0 - 10 days) and mean
hospital stay was 6 days (0-17 days). The analyzed comorbidities
were: hypertension (75 patients), cardiac disease (26 patients),
diabetes (23 patients), renal insufficiency (11 patients), mental
illness (13 patients) and smoking (40 patients).

Table 1 shows the sampling distribution of survival, by sex, of
the 107 patients. For 19% of patients who died, no significant
differences between sexes were observed (21% of men and 19%
of women respectively; p=0.844).

Table 2 shows the statistical summary of survival time
(months) and age (years), by gender. It also presents, for
reference, the values of the main percentiles (10, 30, 70 and
90) for both variables. Mean survival did not exceed 30 months
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(28.63 months, EE 2.12 months), however, both survival and
age did not differ by sex (p=0.689 and p=0.252, respectively).
In addition, it is noteworthy that the homogeneity observed
in the percentile of survival by sex, except for the men and
the 10th percentile, the value of which was zero (10% of the
sample of men had no months of survival). Since age was
similar between men and women, the overall risk of death
was estimated. Thus, the relative risk of death related to age
was equal to 1.25 (95% CI: 1.31 — 1.37, p<0.01), indicating
that as age increased, the risk of death increased by 25% and
does not differ between sexes.

Mean age and survival was analyzed by sex and prosthesis type
Table 2. Survival of patients that received a hemiarthroplasty
was significantly lower than those that underwent THA (THA:
mean 34.61 months, SE 2.5; hemi: mean 20.04 months, SE 2.6;
p<0.05). However, when analyzed separately by gender, similar
means of survival timesafter hemiarthroplasty vs. THA was
observed in men (p=0.12) whereas a significant difference was
obtained in women (p<0.05). When adjusting for age and sex,
the relative risk of mortality for those receiving hemiarthroplasty
was 7.24 (95%CI: 1.21 — 23.26, p<0.05). In other words, the
risk of mortality was 7 times greater after hemiarthroplasty than
after THA. Figure 1 illustrates differences between estimated
probability of survival by prosthesis at age 75 years (which was
40% of the study population).

Kaplan-Meier survival curves were performed for (a) all
patients, (b) those with hypertension (HTN) vs. without, (c)
diabetics vs. non-diabetics and (d) smoker vs. non- smoker
(Figure 2). The overall probability of survival at 29 months
after surgery (average time estimated in this sample) was 88%,
indicating that the risk of not surviving was greater than 12%.
When this chance was evaluated considering comorbidities,
the survival probability decreased strongly for HTN and

Table 1. Survival distribution by gender (2010-2015).

Survival Male Female Total
Alive 23 63 86

Deceased 6 15 21
Total 29 78 107

Table 2. Summary statisitics: mean, standard error (EE), and percentile
(P) of survival (months) and age of patients, by sex (2010-2015).

Men
Variables Mean SE P10 P30 P70 P90
Survival (months) 27.31 4.04 0 12 36 59
Age (years) 75.72 2.45 57 70 81 88
THA/
Hemiarthroplasty 34 75/17.44 | 3.32/2.34
Survival (months)
Age (years) 73.5/80.1 2.01/2.7
Women
Survival (months) 29.11 2.40 2.00 12 40 61
Age (years) 78.53 2.10 66 72 82 89
THA/
Hemiarthroplasty | 35 95/50.71 | 3.1/2.65
Survival (months)
Age (years) 73.88/84.23 | 1.12/0.52
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Figure 1. Survival probability curves, by type of prosthesis for a hypothetical 75 year-old person (left) and without a differentiating by age (right).
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Figure 2. The effect of hypertension (HTN), diabetes and smoking on survival probability curves in elderly after arthoplasty for femoral neck fracture.

diabetes (p=0.036 and p=0.08, respectively) as compared to
those without the disease. Similarly, probability of survival is
significantly reduced in patients who smoke as opposed to non-
smokers (Figure 2d).

Survival times were not significantly different between patients
with heart disease and those without (mean 30.70 months,
SE 3.76 and mean 27.95 months, SE 2.43, respectively). Nor
was there a difference in survival by gender (p=0.745). When
modeling the probability of survival (adjusted for age), however,
the relative risk of those with heart disease was 3.36 time
greater than those without heat disease (95%CI: 1.05-17.39).
This difference was even more profound when combined with
the type of prosthesis (Figure 3).
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In patients that underwent hemiarthroplasty, heart disease
status increased risk of mortality by 9.40 times (95%CI: 1.64—
16.07, p=0.032), related to those who underwent THA and had
no heart disease. The results were similar in patients with HTN
and diabetes, though milder. Thus, the risk of death in patients
with HTN or diabetes after hemiarthroplasty was significantly
greater compared to those without HTN or diabetes and
underwent THA (HTN: RR 4.45, p=0.033; Diabetes: RR 5.57,
p=0.080).

Table 3 shows summary statistics for co-morbidities. Survival
time was significantly lower after hemiarthroplasty, even when
adjusting for patient age.
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Kaplan-Meier Curve: THA

Kaplan-Meier Curve: Hemiarthroplasty
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Figure 3. Survival probability curves comparing the presence and absence of heart disease in patients that underwent THA (left) or

hemiarthroplasty (right).

Table 3. Summary statistics of survival (months) by collected co-
variables (2010- 2015).

Variable* Mean Standard Error N
HTN

0 34.52 3.96 32

1 26.12 2.35 75
Diabetes

0 28.93 2.34 84

1 27.21 4.33 23
Heart Disease

0 27.95 2.32 81

1 26.00 1.23 26
Smoking

0 30.12 2,41 67

1 27.73 3.74 40
ASA

0 28.46 2.69 62

1 28.84 3.20 45
Anemia

0 30.07 225 78

1 30.20 6.45 15

Note: *0 = absent, 1 = pres

The survival probability was also assessed by grouping ASA
class category (1-2 vs. 3-4) and assessing for the complications
related to anemia, such as requirement for transfusion or not
(Table 3). Both characteristics showed no statistically significant
difference between their categories (p=0.928 and p=0.983,
respectively).
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When analyzing the length of hospital stay, we can conclude that
the length of survival (months) had no statistically significant
relations (p=0.752) with days elapsed from admission to surgery.

Mobility, self-care, activities of daily living, pain and mental
health (specifically, anxiety and depression) were investigated as
surrogates of quality of life using the EuroQol-5D questionnaire
(Figure 4). All indicators had similar performance by gender
as regards of the frequency of severity from mild or ‘without
problem’ (categorized as 1) to extreme (category 3), in which
‘without problem’ was the most frequent response (Figure
4). ‘Without problem’ was also the most commonly selected
response when stratified by type of prosthesis received (p=0.342).

Furthermore, each of the measures had similar mean survival
times (months) were similar (p=0.759), namely: 29.39
(mobility), 30.23 (personal care), 29.84 (activities of daily
living), 31.11 (pain) and 31.10 (depression/anxiety).

It is noteworthy that in the remaining categories of each variable
of the EuroQol scale, the mean survival was greater. Taking the
second category for example (those that presented in the second
order of magnitude) in which patients had “some problems”
with mobility, activities of daily living, personal care, moderate
pain and moderate depression or anxiety had mean survival of
39.3, 37.3, 36.9, 44.7 and 48.1 months respectively.

Discussion

This study is one of the few analysis in the literature which
assesses the risk factors associated with survival in patients
with femoral neck fractures treated surgically with total
hip arthroplasty (THA) or hemiarthroplasty. Our results
demonstrated that 19% of patients who suffer a femoral neck
fracture had a decreased survival rate to 30 months, indicating
that femoral neck fracture, as an event, worsens the prognosis of
survival in patients of advanced age.
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Figure 4. Investigated attributes of the EuroQol-5D scale by gender and distribution of survival in relation to mobility.

Not only is hip fracture known to be one of the most serious
health problems affecting elderly patients, but these patients
often have preexisting comorbidities that augment the risk of
morbidity and mortality [1,14,15]. Yet one aspect that is limited
in the literature is the evaluation of the preoperative factors that
influence the choice of treatment with hemiarthroplasty or total
hip replacement [4].

An overall mortality rate of 20% to 30% is reported in the
majority of the literature in patients that suffer a femoral neck
fracture [3-5]. The present study reported a mean survival of
29 months and of the 19% of patients in this study who were
deceased on follow-up, there was no difference by gender. In
contrast, Diamond et al. [16] reported that men of advanced age
who presented with a femoral neck fracture had a greater rate of
mortality than women. Of note, the results of the present study
were that 10% of study patients lived less than 2 months after
hip fracture and 32% lived less than one year. Fransen et al. [17]
reported that femoral neck fractures in men implied a greater
risk of death or being institutionalized within 2 years after the
fracture.

Our results also demonstrated that the risk of death increased by
25% as age increased, with no differences between sexes. Butler
et al. [13] in their review of the literature demonstrated that age,
gender, cognitive impairment and functional capacity prior to
injury were associated with mortality rate. This was affirmed
by Erickson et al [3], who found that 90% of the deaths in their
population occurred in patients greater than 75 years of age.

In this study, the survival in patients who underwent
hemiarthoplasty were significantly less than those who were
treated with total hip arthroplasty. The patients undergoing
hemiartoplasty are older than patients with THP. They also have
more comorbidities that increase the risk of death. Miller et al.
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[4] found no significant differences between the mortality rates
at 30 days with respect to either surgical option, but did consider
that predictive factors for a hemiarthroplasty were age greater
than 80 years, low body weight, functional dependence, renal
insufficiency and hemiplegia.

This study also found that the probability of survival was
significantly decreased In the presence of a comorbidity,
diabetes and HTN being the most common but cardiac disease
being associated with the lowest mean survival (26.0 months).
Miller et al. [4] reported that only cancer and diabetes were
predictive of having a complication but that sex, age, dependent
functional status, dyspnea, preoperative sepsis, pneumonia,
preoperative blood transfusion or renal insufficiency after
hemiarthroplasty or THA were not. Radcliff et al. [10] however
defined predictors of mortality as Caucasian race, advanced
age, metastatic malignancy, mental deterioration, cardiac
insufficiency, functional dependence prior to fracture and ASA
grade — but not the type of prosthesis.

The present study did not find a significant association between
post-operative complications and ASA grade. However,
other publications [18] reported a greater utilization of blood
transfusions in patients that had a total hip replacement
(22.7%) versus a hemiarthroplasty (14.4%). This likely
represents increased blood loss associated with preparation
of the acetabulum during THA [4]. The risk of post-surgical
complications is influenced by patient factors rather than
type of procedure, however, patients that undergo THA have
greater risk of requiring a blood transfusion in the immediate
postoperative period [14].

Shiga et al., in their review of the literature on delay to surgery
after hip fracture concluded that a delay of greater than 48 hours
is associated with a medium and long- term increase in risk of
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mortality in elderly with hip fractures [19,20]. In the present
study, however, no statistically significant difference was found
in patient survival with respect to length of time from admission
until surgery. However, it is important to consider that in the
study population, the average length of time until surgery was
1.5 days, i.e., less than the 48 hour cutoff in the aforementioned
study. In regard to the type of prosthesis, the association
between this, patient function and post- operative quality of life
were not significant. Burgers et al. [16] in their meta-analysis
concluded that although THA for femoral neck fractures could
lead to superior results per patient perspective, more randomized
clinical trials were needed to provide strong evidence of quality
of life in patients after one or the other surgery.

Conclusion

Femoral neck fracture can be considered a predisposing event of
length of survival in patients of advanced age, since our results
reflected a mortality rate of 32% at one year after femoral neck
fracture. On the other hand, the presence of comorbidities
diminish the chance of survival in patients undergoing hip
surgery and this decrease was significantly more pronounced
after hemiarthroplasty, even when adjusting for age. Finally,
quality of life after surgery was not related to type of surgical
procedure (hemi- or total arthroplasty).
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